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£ y a ^£r ti Jr£^l i7l**M U-^l*>7l ^*fl «g^^o> 

*>7] °Ji^|Mit #^Hr ^^H^T * A]S7> 

£ 5 

ti JrH^l, #3, -t^^H-l:, efl^l, 431$ 
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1020020072247 2002/12/7 
#^oHH^- b^I- ^-til^ tiV£*fl ^-^{Semiconductor device with CKE buffer} 



512^ S.H l-^^ollol^ ttl^l- T^iflfe 

£3£ £H 51^€ #^3L» °^*Hr ^4* 

E5^r £4^1 l-^^oflo]^- ttl^l- M-E^-vfl^ 

H6^r £4^1 *\3L M-^^ 

J£7£r £4°ll Bj-olDj S^^-l- M^tt 

£18£r 514*11 5.*]%. #51*11 ^-^1^ ^-*h8: M^xr 3^51. 
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<io> #.e*ii #341 jl» <a^^> ^-7) m^^ijii- 

^ 7}^ ^o]^o. S -^^-iVcf. ^12-^ ^(Synchronous 

DRAM)^r «y7>S]^ AiJiofl ^-71 cflolE^ s}2=(READ) ^ 

(WRITE) ^^t}. ols ^71^ cj^f-^ ti}j£^ ^ #3 ^JL* 

<H> €^01^0)^- tf^i. °^S^ S# sfl^l^Ji, ^-7] #^ 

<12> ^-^-^o] ^Ml^ 7l§ Bfolnj O.^ ^ ^^o] o)^ 

<is> si^ ^efl7l#<^l ^H^l #^Jl«- °U^*Hr 1-^-7^^. 

<14> il# #2:^ #3)1113, wVS^ll -t^JL 

(CK,/CK)# t^^H #^*M #3^(20)^, m?) $ 

<15> #^^51(20)^ #^3^ #3<4s(CK,/CK)# tH^iirH #^§>7] 

JfUOHH ^5:* sfl^l^ ^#^JUCK_I ( /CL_I)i5L #^sf7l #e| 

Bfl^(22)-1- 
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1020020072247 #§j 2002/12/7 

<ie> gc^. > s-^ol^o]^ ttJsj(lO)^ <y^oll-Al^(EN)^ <?l°lH-g; S\o] 7l^*l<3-(Vref ) 

<17> £2^ £H HA]S] ^^oj^ol^- uj^do)^. ufEfifl^ 

<is> £21- ^t^, t-e}<yofl°l-i. ^3s)(i0)^ 7]^^<a-(Vref)4 ^tMH 

l-^l3l(CKE)l- 7flolH S 2^-4 oj ^ ofl a.^ e ^^^eKMN1,MN2)^, <>H1-^]:£(EN)-I- 

^liEl(MNl)^ Ef^# g^^M 7)]o)^7} ^S^H^^^E^MNl)^] eMH rfo] o_c ^ 

^Ht^IJlCEN)!- °J % «>£^ ^i^^i 0 « v (VDD)4 <$2.^J= ^fl*] ^b] (MNl)^l 
^ nl£iE^^^EKMP3)5f, TflolSS SH#*1:S:(EN)* (VDD)^f 

(MP2)4 9HS.iH€^^(MN2)^ ^ a] 5:1- til^o} ^^s]. 7 l olt^E^I 
(INl)S 

<19> 5L3£r £li £^5} MAljr <^«.o} ^4^- M-Ef^^ 3)^5:014. 

<20> ol^]A^ £1 vfl^l £31- ^S^H *VE*ll t^^lS ^-^Hl cfl 

<21> tiV£^)] ^^^<a-(VDD)ol <y^^ Jflo||, 011-1^3] (10)^) 71^ 

^(VrefH <y^3:a, #^4liL(CK,/CK)51 #^^^(20)^ 
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^(2lH ^sl-f (21HH^ #^^1^(CK,/CK)1- tH^SM #3*>^, 

mmiSL Hfl^l^-(22)^ o}^. Efl^ltlrCf. 

*l-f (22)» ^HI-aI^ 2fl*l-¥-(22H^ 5fl^l^ #^Jl(CK ( /CK) 

# ^€^JL(CK_I,/CK_I)5. 

'^*fl LVCM0S(Low Voltage CMOS) °^^o) ^cf. <s) 7 H LVCM0S efl^^l^: ^sqfe- 

^]JL7> CMOS SflHflJitf <^£]ir 5] -I- t^dl, ^Sl'SM 3.3V<il 

ttfl CMOS efl^^r 0V ~ 3.3V *&$\3. *\S.7\ ^^s)^ ^>J1, LVCMOStt 2.5 ~ 1.7V 

*\$_7\ ^ ol^Tll LVCM0S efl'SS. Aljr 7 } ^51^ ^3^- 

-t^S Hfl^l^-(22)^]^ 5)^ ^-^#^^l^(CK_I,/CK_I)fe *VE*ll #*1 

o] ^-g^l 7l§ol 5^ AjJ:^, oj^^^ ^ ^ <H (COMMAND) °fl *m 
<r ^£^1 #*1» SHMl"^ ^711 7l^AlSolt^. 

^tfl, H>£^ ^jofl ^^^0^(^)0] ^^oJoHol^- Wl3](10)7> 

^Hl:^ 2:71 ^aH^-, ^^^l^^l^SCCKE)^ 7l§^^ (Vref )0 ] 2.- ^ efl 
€3. #3<>HH!:Wl 31(10)5. ^^^4. <=>) <a^3fe 7l^^<y-(Vref) ^ #3<^H 
l-^lJUCKE)^ CMOSefltS. <^o| e) 7 1 afl^<Hl 3.^- eH^le} £ 
ol 1.7V ^JE^l 7>7U SiTll ^rf. 
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<26> 4^ #^<aoflol^-Ais(CKE)^ 7l§^i^-(Vref)^ ^ 0 J-^olt #*1*V<^ #s)^}Jl 

5fl^l^-(22)# o]o]l 0 )^-A] ^^O] ^01^-^^(10)7}- o]6\)o)M. Als(CKE)^- 7)& 

(CKE)7> 7)^^<y-(Vref)^4 ^ 8)118* 7}*]^ £ o_s «?H*H M^IJl efl*l-^ 

(22)1- <?h°i-& *m ^ 

<27> #s)^]J: 5fl^]^-(22)^ ^Hl;^ «a^tH^-?-(21)S.-¥-B| SJ^^V 2fl*ltt #3 

4lJl(CK,/CK)» <>l-§-*IW ^-^#^^1^(CK_I,/CK_I)1- «V£*ll tfl^-S. #^>7fl 

th ^^#^^1^(CK_I,/CK_I)7> «V£*ll tfl^-S. £51*11 #*l*r 

Jl(CKE)7> al^^o] Bl-oiigofl oiofl o]m.% o_s,x\ , als^ ^*HH1 S.fi-7> 

€ ^ 5*4. 

<28> 4^ s^o]^ol^. tf|^(i0)7> *V^#7l«- A}-g-*H LVCM0S J»fS 4lJL» <g 

«ve.*ii ^^mi 2:7i ^» ^1^71 $n ^n^om 

<29> LVCM0S iSIIHOol o>^ CMOS efl^^^l ^iL7} <g ^ sj c| Bj-JE. 7l§^i 

°J-(Vref)^ l-^^oflol^Ai^oi ^ol§ *H #^tH*]» o]o,lol^-Al7l^ 
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<30> ^ o. ^-71^ -g-^-g; Sfl^SM ^*fl ^1<L>^ «K£*fl 3-7)%-^ 

<ai> ^-7i^ -e^^ t^^i ^*fl, ^#3* «a^°> w^^sh 

3 £-3. #^Hr #3^^ <^t> 33» 7}*m 7i^<y-sq- #e}*H°ii- ajjt 

^^Ol^ol^. H^sl^ ^ A]^7> ^ofl, ^"71 ^^Hl: A]JrS. 

<32> olSf, M. 4-i5}±r 7]&&*M*\ 7)M^r 7>^1 *>7> £ ^ <*] 7l^*} 

<34> £41- ^5:§H ^HH 4^ ^£31 ^Ife- ^^(CLIO-i- 

«J-o> b^^o} ^ J f#3(CLK_I)-2.S #^*Hr #3«W2000)sh 7>^ 



30-8 



1020020072247 #^ °^}- 2002/12/7 

^ 7l§^«a-(Vref)3f l-^^H-t aI^(CKE)!- (2000)# ^Jlolfs} 

7) afll ^l^^lS(D_out)# #^*Rr #eJ*H°l-& wWlOO)^, 

(pwrup)7> ^Ml, ^^9l 6 \} Q }^ 4lJL(CKE)» ^tH 0 ^ tiWlOO)* 

oiofld>l^-Al7l7l ^t!r ^H!- ^1S(CKE_0N)* #^Kr #3*Hl°l-& ^IJl 2fl^-^-(200) 

<35> ^ > ^a)6\]6\) afe aV £ ^ oM]o]-g- A]5l(CKE_0N)^ *fll 

JL(D_out)-I- n^)^ si (2000)5. *fl2 *1H^1J1(0UT)1- *)U 

^1^^1^(D_0UT)# ^^^l^r *1<2-M^ *\ (2000)3. A2 *)H^liL(0UT)» #^^>7l 

$\$t #3 ^Ml-^IX eM^l ^-(300)1- d 

<36> S^, #3^(2000)^ 5>l^-#§i^ <g^1>0> Ole^*. 

(400)^, *fl2 ^H^lJl(OUT)^ SH°1-&£M °J ^^^-^-(400)^ ^ ifl-^S. 

^(CLK.D^l ^^AlJi 2fl^l^-(500)l- 

<37> S4<^1 #^<a^]o]l- ujsll- M-^Hm S]S£o]cf. 

<38> £51- ^2^H ^iL^, M^H-f ^^1(100)^ 7l^^^(Vref)2)- #3<y<>lH 

Ir^lJUCKE)-!- 7flolMS <?HJE.^S^^^Ei(MNl ) MN2)S]-, %%*\?\ <^HH 

#^1S(CKE_0N)1- 7l|olSS. oi s] y}- o.^ o]l£iE^x|iE-l (MN1,MN2)£} <H«H ^ 

-f^S. ^^ji, E^o] ;g*l*l^(VSS)°fl <S1€ 9H2-iS^^liBi(MN3)^, ^€^1^ 
(VDD)^ 9H£^S^fl^liEi(MNl)^ Ef^-g; 7fl°lM7> <$2.^;e ;?£*1^E] (MNl)^ 

^6\) tH o_j= s)£>iH ^^I^eKMPI)^, ^^^^(VDD)^ o 0l£^S€^l^Ei 

(MN2)^ E}-=lf-g- ^^^H ^^j^EiCMPl)^ ^MM*!* ^*Rr 3]£iE^i 

Ei(MP2)5q-, TflolMs. #5^3] oicHiol^-Aj^KCKE.ON)!- ^^^^ ^^(VDD)^ 
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S-^e ^^^Ei(MNl)^ EHr-i: "S^tt ^ £iS?|7l (MP3) 5+ , TlHmS 
oloflol^.Als(CKE_ON)» ^^^^ SL^t* (VDD)4 -?H2-iM^^^Ei(MN2)^ Bj-^^ 
^t^}^ JE-^S iffl*l (MP4) 2} , s| £iE ^u] >. (MP2)2f *HS.iM^^l^B](MN2)^l 
^-f- i^JE.21 ai^I- tiV^H *fll ^H^lJl(D_out)l- #^*>7l <?]tHEi(INl)-I- 7-*} 

<39> £6^ £4^1 l-^^l^oll- a]s efl^]^-# M-i^tt 5)S£ol^. 

<40> £6-§- t^sM ^iL^, ^^Hl: x±3L Bfl^l^-(200)^ -^^JLCpwrupHl 

ololH-irSM #^<iHH^ ai^(CKE)!- *l^«H <yoHol^-Alj:(CKE_0N)o11 B) 

n V]^d\}o)^S\^ ^1 -t^oflol-l- X\S_ Efl^^-(210)^, *fll #^<y<Hloll- -Aljr 
^-(210)^1 #^^l^(S_out)« ^>l-g-*11^ -t^wWioo)^ ^oHol^-Al7lJl *fll 
1- *1Jl Hflxl^-(210)^ tq^oflol^- a] ?1 7) <y^ol^-Ai^(CKE_ON)l- #^^>^ *fl2 

t g -] 0 Jiolt ^IJl efl^l^-(220)# 

<4i> ^1 s^oi^o]^- a]Jt efl^l^-(210)^ 4^^^1^(pwrup) ^ ol^oj^-A} 

^(VDDH <S^€ *fll 3i|2.^S€xl^E^(MP5)4, ^^H-i: ^!Jl(CKE)1- n) Q ] ^S- 
°m^5L t z\ 2.^ E ^ ^b] (MP5)°ll ^11 <ffl2.^S^^]^E^(MN5)^, *fll 

^^^Ei(MNl)^ ^l^(VSS)^; ^4*>i ^o] e S ^HtIMHCNDI)^ <y 
S^fe *fl2 oH-E^e ^^l^E : |(MN4)^|- ) afll 3l£iE ^flxl>iEl(MP5)^- *fll ^2.^^^^^ 
Ei(MN5)5l ^-f-^= <2f ^^^^(VDD)# ^=.7llolS.(NDl)^| ^o] e^. 

<y^«K^ ^12 2] ^1 r^Ei (MP6) , afli s]S.^H^l^EKMP5)£l- #7] 4 1 <jfl£i 
M^^l^Ei(MN5)sl oi^e]( IN2 )^. ^.y]^.rf. 
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<42> *112 t§j°Jiolf X\S. sfl*l^-(220)fe 2t-^^^lS(pwrup)l- 4°l E -5 # 

^^(VDDHl *fl 3 jt\ e ^flxl ^ (MP7)4 , 41 ^lHlEl(IN2)5l #^ tD^e 

3. °J ^ «> , ^3 ^l2.^H^^ i Ei(MP7)4 9!^^ 44 ^S^e ^xliEKMP8)^-, 4l 
<>]tHEl(IN2)Sl #^^r 7ll 0 lSS. SJ^^^l, 44 ^£^S^^l>iE^(MP8)2l- ^*1*1^(VSS) 
* 43 <ffl£^S^^iEKMN6)^-,44 ^^^Ei(MP8)2l- 43 ^iS^! 

^l^Bl(MN6)Bl ^ftHi ^^H, ^"71 °HM1" ^1Jl(CKE_0N)» #3*1-71 

^ 42 <ywltl(lN3)l- 

<43> £7^- £ 4 ofl £Al^ #g}o]olH-l: US. Ej-olxg M^tt SjSJEolt}-. 

<44> #5} ol^ol-l-A]^ Bl-oln o l 2 .^H.(300)^ 41 4<H^!JL(D_0Ut)« 4^1^ #^JL 

4*1^(500)3. *}3. #3^-71^-, ^li 4<H^lJL(D_out)-I- *1<2*1^ 4 

^(500)3 *^^>7l ^ 9}o])o}^x\s. ^5.^^^(310)^-, 91°))°)^ 

Jl(CKE_0N)4 ^ #3 °J4°ll:^l3: ^^^^-(310)1- 4<^>7l ^S, 4°i^- 

(320)» 

<45> #3 ^HHlr^s ^3.^^(310)^ 41 ^!Jl(D_out)l- x)<£*)^ #^*V7l $ltb 

41 H3H(311)2L 41 ^HOll)^ #3* #^^r(X)^.S ^^>7l 41 ^4 

olECTDfif, 9l«\]°}^3L(D_0mm #§H2(X)o.3. v}3. #^f>}7] fl^ 42 €^4 

<46> ^54°1-¥-(320)^ #^3) «?14 o ll-^l^(CKE_0N)l- Tfl^lSS. °d ^ t^b 4l ^-2. 

^-^(310)21 #^^-(X)ol 7))°)^) 42 ^i^E^^^EKMPlO)^, 42 212.^ 

E^^^EKMPIO)^ ^*l*i^(VSS)^- <3^KH, #3 <y4°ll:^l^ ^-(310)^1 
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TlMSall afll ^SL^e ^^1^eKMN8)^- ( *fl2 ^S-^EiaxliE-KMPlO)^ 

#^o)] <y^t}-o} o^^s]^ x] 2 ^7flo]E( T2 )t- €-£r*l?l7) *f|2 €^S(Set)» 

#^>Tr A]2 «a^Bl(IN7)Sf, *fll <ytHBKlN6)^ #^ofl oi^S]^ ^ U ^^7llolE( T1 )^. 
^^r^l7l7l W *fl3 €^S(Setbd)«- #^^V7l *ll2 (323)^, *fl2 91*]*-] 

(IN7)^ <£^s\o] XU ^^tIIoIecxd^ ^^Al7l7l ^tb *114 H^lJL(Setd)» 

#^*>7l ^ ^13 ^3H(322)1- ^wl*Vcf. 
<47> £8^ £4<^] 5.^1^ ^-*}-g- M-Bfufl^ 2|-^Holcf. 

<49> ^ 3.^ 0]6\] o]M. X\$. Efl^-^(200)S1 ^-jr #^^-4. 

71-5]^^-* #*l*}7l Al^olcf. ^, ^<^iL(pwrup)7} ^3&tHr ^ 3€ 

^<y-ol oV^^o.H- ^S\JL ^*Hr ?H4. 

<5i> 7.}£-6\] ul^^l ^^(VDDH ^1^-^ ^Ml, 2j-^^^l5l(pwrup)7}- $ 

^3*1 ^Hl, ^ ^Hq^JL (pwrup)7> efl^S. ^^H-fr aijt gfl^«-(200) 

ofl <$ns\JL ?l^r nflofl^- #^o]ollol^- A}Jr Bfl ^-^-(200)^ ^^7HolE (ND1 ) ^ o. ^ 
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3L*V <=>) *M »&!MMS(ND1)S1 #§H *H3ll°l ^Jl, ^<gAls(CKE) ^ t-3<?H 
°li:^]J:(CKE)7V sL-f3l*I^ JL 3X?) °1«-^Jl(CKE_0N)£t 3.-$-«^t 

<52> o)o]*) 54-^<a^l^(pwrup)7l- *l-olefl*is #3$H°11- t±± 2fl*]^-(200) 

(CKE)7> #^o]o]]oll- tH^(100)sf #^«?1^ol^- x\± (200)51 ^£4. 

<53> #^o]<H]oll-Als(CKE)7> 3_^}*\ f>\o] ^-Eflg. s^oio])ol^- Ajjr sfl*l ^-(200)5. 

^s^, ofl S > 1 H^^ ; iEi(MN5)7} Q^$\£. tl^Ei(IN2)^1 #^(S-out)£r 

(CKE_0N)7> *>o]el]>§5. 3^ fcTlH^M)!)^ S-fefltS *}£. ^ 

$!*H3(IN2)3 t^ A JM *>o]efl^s 3.^^. °1 ^z\xr #^<>1H# ^Jl(CKE)^ 
^-Efl^l ^Tfl&o] Tjrsfr <£H]oj-g- ai^(CKE_0N)7> sH^llS ji^sq^ 
^12 #3<y<>lH!- ^IJl 5fl*]-f (220H : ?«1€ 5X]a^E^xl^EKMP7)^ TiHSiiL <y^s) 

^ 4^ < a^S(pwrup)7l- o]JpfE^ 711^ *M£- ^H^JL nfl^-ofl 
EKMP7,MP8)7|- &7l nfl^ofl <y tf} Ei ( IN2)£] #3] ^}JL(S_OUt )7> 

<54> s ( t-^oloflcl^. Ajjr 2|)^«.( 2 00)^ £Qo) °)7}S]JL 3[$\<m\3L7} S 

7l **M4|, S-f^-Efll- ^1^71- *H $M3- ^*S]fe s^cl^ol^Al^ 

<55> Tfl^Sfl^ #3<tHMl:t>Wl00H «^ 
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<56> #^o}°)H^. x\$_ sfl ^^-(200)^1^ °1 oil oil- ^]JL(CKE_ON)°fl <^tsfl ^ 

^Hl- ^(100)7> ^J^oll- £H, #^o]oflol^- Al^(CKE)^ 7l^<y-(Vref) 

1- ^^l- Hlin^, wist!- ^i^H 4^ *lH^l:£(D_out)l- £4. 
^H^l^(D_out)^ MSHM-S: a]^ eH n oMH^-( 300)1- 7^ ^12 *)H^!Jl(0UT)5. 
I^sU, W^S. 211^1-^(500)^ *fi2 ^H^1J:(0UT)«- ^#3(CLK_I)^r # 

<57> 4^. yV£*fl <yoflo]^ a]s(CKE_0N)^ 4^ t a^l^(pwrup)7]- <g 

^^s)^ ai^oiji, oi Ai^oii ^*fl #3<?H o ii- 1^(100)7} <yoiHt- 

(Vref) 5? l^^H-t ^IJUCKEHl ^*fl ^H^]Jl(D_out )7> #^3^ M ^ 

4. 

< 58 > ^, uVe^I ^7l^2]-Al #^01^01^. H]^(100)7> ^tflS ^3*1 # 

31^) 7l^^<y-(Vref) ^ ^^Hl -i!3:(CKE)l- SJ^lH- 7l^^<a-(Vref )°\] tfltil^H 
s^oloHo]^ a]Jl(CKE)-I- <^*H, ^H^l^(D_out)# <?H°11- #3 

<59> ojo^ s^oj^o^ ^ E}- o] ^1 2: ^ (300)2} ^^ r ^- 

<60> -g- ^Al^ofl 4=^, #^oloflol^- Ajjr efl^l-^(200)^l^ #3SH°1^ ^1 

Jl(CKE)!- S^^ 0 } <?H 5l(CKE_0N)l- ^S}ZL, ^ofl o]^-a1s(CKE_0N)^ S]i*}H 
Hi 21(2000)1- <?H°1-1-Al7l^ *fll ^H^15l(D_out)7l- #^£l£^- &7l 

&<H1, °g^sl^ #^^1^(CLK)^1 « #^o]o]lol^Als(CKE)^ EH^M^Kset.up 

timeH - o^. 
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<6i> sfl^ §>7l ^sfl £ t^-^ #3 ^l^ol^Alx(CKE)^ ^3^r *fll 

^Jl(D_OUt)^ 2*l*Rr #^1 ^^ol^Als El-olnj 2:^^(300)1- ^«l*>7fl 

<62> o]o]]o]^-a] J: ^o)P o l 2: ^w.(300)fe %n 9\o\]o]^X\s. 3 5.^^(310)* -g- 

«11 *fll ^lH^l^(D_out)l- w>S sfl^Al^ ^2 *)H^}Jl(0UT)3. f^5}7]L}, 
« 7i*H *j|2 ^^^]^(0UT)# #^JL 5fl^l^-(500)S #^*Rr 27}*) ^3.^ ^*}is} 

<63> -a^ ^oflol^-A]5: Bl-Olnj 2:^^.(300)^ ^ 3. *1H 3jL ( 320 H ^ ^ 9l °\] °)^3L 

(CKE_0N)7> S-f efltojji ^2 ^H^1Jl(0UT)71- ^-feflf<?] ^EfioflA-^ <y (IN6)3] 
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